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A molluscicidal composition, comprising: a molluscicidal 
activity promoting additive comprising a calcium-containing 
salt of ethylene disuccinic acid or calcium ions and ethylene 
diamine disuccinic moieties, having at least 1 mole of cal 
cium per mole of ethylenediamine disuccinic acid; and a 
carrier material edible to molluscs. 
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USE OF EDIDS AND CALCUMONS AS 
ENCHANCERS OF MOLLUSCCDAL 

ACTIVITY 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of, and claims priority 
under 35 U.S.C. S 120 to U.S. patent application Ser. No. 
13/146,098 filed Oct. 5, 2011, which is a national stage appli 
cation, filed under 35 U.S.C. S371, of International Applica 
tion No. PCT/GB2010/050114 filed Jan. 26, 2010, which 
claims priority to GB 0901234.5 filed Jan. 26, 2009 and GB 
0901293.1 filed on Jan. 26, 2009, the entire contents of each 
are hereby incorporated by reference herein. 

FIELD OF THE INVENTION 

This invention relates to pest control compounds and, more 
particularly, to compositions effective to control pest mol 
luscs by enhancing the efficacy of molluscicidal compounds 
by improving one or more of their palatability, digestion, 
absorption and residual effects. 

BACKGROUND OF THE INVENTION 

Terrestrial pulmonate gastropods such as slugs and Snails 
are significant plant pests that affect commercial agriculture 
and horticulture and domestic gardens. These organisms are 
omnivorous and consume large amounts of vegetative mate 
rial during their daily foraging. Consequently, they can seri 
ously damage vegetable gardens and even plant crops during 
all phases of the growing cycle. Because of their destructive 
potential, control measures must be used to ensure adequate 
protection of the growing plants. 

Aquatic molluscs, including the freshwater Snails, Golden 
Apple Snail, Pomacea canaliculata, Bulinsu sp., Bulinus, 
Biomphalaria, and Oncomeania, and vectors of parasitic 
worms (e.g., Schistosoma), are also pests. Aquatic molluscs 
are controlled by a number of synthetic and botanical com 
pounds. Terrestrial pulmonate gastropods and aquatic mol 
luscs are collectively referred to herein as “molluscs”. 
A wide variety of approaches have been used to combat 

pest molluscs. Perhaps the most common is the use of poi 
Sonous compounds called molluscicides. Molluscicides 
encompassa diverse group of chemical compounds including 
table salt (NaCl), calcium arsenate, copper Sulfate and met 
aldehyde. Molluscicides, depending upon their mode of 
action, fall into two major groups: (1) contact poisons or (2) 
ingested poisons. As a contact poison, the molluscicides must 
come into physical contact with the exterior of the mollusc, 
either by external application or as a result of the mollusc 
traversing the bait on the ground. The poison is picked up by 
the proteinaceous slime coat of the mollusc and builds up in 
the molluscs body until it reaches lethal proportions. One of 
the major drawbacks of contact-type molluscicides is that 
they have little effect if the molluscs are not physically 
touched by the chemical. Slugs or snails will be unaffected if 
they are hidden or migrate into an area after application of a 
contact molluscicide. 
One of the few compounds that acts as both a contact and 

ingested poison is metaldehyde. This compound is commonly 
used as a long lasting bait, attracting the molluscs and killing 
them after ingestion of the compound. Despite its high effec 
tiveness and its commercial popularity, metaldehyde is toxic 
to higher mammals and is a major contributor to domestic 
animal poisoning in the U.S. and Europe. 
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2 
Heavy metals, including Zinc, aluminum, copper and iron 

are all toxic to molluscs and are known to be effective mol 
luscicides when used as contact poisons in the form of salts or 
chelates (Henderson, et al. 1990). Few of them, however, have 
been Successful commercially, perhaps because many Such 
compounds are not palatable to molluscs and are notingested 
in sufficient quantities to be effective. Henderson et al. (UK 
Patent Application 2 207 866A, 1988) discovered that spe 
cific complexes of aluminum with pentanedione compounds 
and iron with nitroso compounds would act both as ingested 
and contact poisons. 

U.S. Pat. No. 5,437,870 (Puritch etal) discloses an ingest 
ible mollusc poison having a carrier (e.g., a bait), a simple 
iron compound and a second component. The second com 
ponent can be ethylene diamine tetracetic acid (EDTA), salts 
of EDTA, hydroxyethlene triamine diacetic acid, (HEDTA) 
or salts of HEDTA. Australian Patent Application No. 77420/ 
98 also discloses a stomach-action molluscicide that includes 
a metal complexone (i.e., iron EDTA) and a carrier. U.S. Pat. 
No. 6,352.706, discloses the composition and use of an activ 
ity promoting additive, ethylene diamine disuccinic acid 
(EDDS) and derivatives thereof in combination with an edible 
carrier. 

U.S. Pat. No. 6,352,706, mentioned above, discloses that 
metal, especially iron molluscicidal baits, could be improved 
by the additive EDDS which enhanced the effectiveness of 
metal absorption in molluscs. 

With the ingested poisons, the slug must eat and absorb the 
poison in large enough amounts to reach a lethal threshold. 
These baits are much more difficult to formulate and use than 
are contact poisons because the compounds are not always 
palatable to the slug. To be effective, these compounds must 
beformulated in baits that are readily eaten by the molluscs in 
Sufficient quantities to cause a poisoning effect. If bait is too 
poisonous, the molluscs will cease feeding prior to absorbing 
enough toxins to be lethal. On the other hand, if the bait is not 
toxic enough the molluscs will simply eat and excrete the bait 
without being affected (Henderson and Parker, 1986). 

It would thus be desirable to provide a molluscicidal bait 
composition that will enhance palatability, ingestion, diges 
tion and residual action of stomach-action molluscicides. 
WO 99/39576 describes a mollusc stomach poison com 

position that comprises a simple metal compound, an additive 
that enhances the activity and absorption of the metal, and a 
carrier material that is edible to molluscs. The composition is 
effective to combat molluscs upon being ingested by the 
molluscs. 

According to WO 99/39576, useful salts of ethylene 
diamine disuccinic acid that may serve as an activity enhanc 
ing additive according to the present invention include alkali 
metal salts, alkali earth salts, ammonium salts and Substituted 
ammonium salts of this compound, as well as mixtures 
thereof. Preferred salts include the sodium, potassium, and 
ammonium salts. The use of pH-adjusting additives is 
described in WO 99/39576, including calcium carbonate, 
potassium carbonate, potassium hydroxide, ascorbic acid, 
tartaric acid and citric acid. 

Slug pellets made according WO99/39576 are very effec 
tive but there is always a need for new and/or improved 
compositions. 

In accordance with a first aspect the invention provides a 
molluscicidal composition, comprising: 

a molluscicidal activity promoting additive comprising 
calcium ions and ethylenediamine disuccinic moieties; and 

a carrier material edible to molluscs. 
The composition is intended to be effective to combat 

molluscs upon being ingested by the molluscs. 
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The use of the defined molluscicidal activity promoting 
additive is believed to lead to a good level of ingestion of the 
composition, and to enhance digestion of a molluscicide. It is 
believed that its use may lead to a molluscicide of extended 
duration. 
By “combat herein we mean it may repel, deter, injure, 

disable or, preferably, kill molluscs. 
The composition is suitably effective to combat, preferably 

kill, molluscs upon being ingested by the molluscs. The com 
position can be used alone or with other components or com 
positions, e.g. molluscicides, to enhance the palatability of 
the other composition, and the likelihood that the molluscs 
will ingest the composition. 

The baits may contain a metal compound which may be a 
simple metal compound, preferably selected from the group 
consisting of iron, copper, Zinc, aluminum, and mixtures 
thereof. The term “iron’ as used herein is understood to refer 
to both the ferric and ferrous forms of iron. The palatability 
and digestion (or absorption) enhancing additive is 
CaEDDS. The carrier material is one that is edible to mol 
luscs, and it preferably is a mollusc food. 

In another embodiment the molluscicidal baits may also 
include a molluscicide or other co-active ingredient, such as 
metaldehyde, iron phosphate, iron chelate such as iron EDTA 
or iron HEDTA or iron polyphosphonate. In yet another 
embodiment the composition may include or be used with a 
fertilizer compound, such as a granular fertilizer. 
As used herein, the term “mollusc refers to both terrestrial 

and aquatic molluscs. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides a composition that is an 
improved ingestible mollusc bait. In one embodiment, the 
composition includes the activity promoting additive, 
CaEDDS, which is believed to increase the ingestion, diges 
tion and residual action of the molluscicidal baits. In another 
embodiment the baits may contain a simple metal compound 
and/or chelators. Additional formulation enhancing additives 
may be included as well. Examples of Such compounds 
include pH-adjusting compounds, preservatives, anti-micro 
bial agents, phagostimulants, and taste-altering additives. 

The metal compound can be one that includes metals such 
as iron, copper, Zinc, aluminum or mixtures thereof. Such a 
compound may be reduced elemental iron, metal proteins 
(e.g., iron proteins, copper proteins, Zinc proteins, aluminum 
proteins), metal salts (e.g., iron salts, copper salts, Zinc salts, 
aluminum salts and mixtures thereof), metal carbohydrates 
(e.g., iron carbohydrates, copper carbohydrates, Zinc carbo 
hydrates, aluminum carbohydrates and mixtures thereof). 
Specific examples of Such compounds include iron acetate, 
iron chloride, iron phosphate, iron phosphate/sodium citrate 
mixture, Sodium iron phosphate, iron pyrophosphate, iron 
nitrate, iron ammonium sulfate, iron albuminate, iron Sulfate, 
iron Sulfide, iron choline citrate, iron glycerol phosphate, iron 
citrate, iron ammonium citrate, iron fumarate, iron gluconate, 
iron lactate, iron Saccharate, iron fructate, iron dextrate, iron 
Succinate, iron tartrate, copper acetate, copper chloride, cop 
per phosphate, copper pyrophosphate, copper nitrate, copper 
ammonium sulfate, copper albuminate, copper Sulfate, cop 
per gluconate, copper lactate, copper Saccharate, copper fruc 
tate, copper dextrate, Zinc acetate, Zinc chloride, Zinc phos 
phate, Zinc pyrophosphate, Zinc nitrate, Zinc ammonium 
Sulfate, Zinc albuminate, Zinc sulfate, Zinc gluconate, Zinc 
lactate, Zinc saccharate, Zinc fructate, Zinc dextrate, alumi 
num acetate, aluminum chloride, aluminum phosphate, alu 
minum pyrophosphate, aluminum nitrate, aluminum ammo 
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4 
nium sulfate, aluminum albuminate, aluminum Sulfate, 
aluminum gluconate, aluminum lactate, aluminum saccha 
rate, aluminum fructate, and aluminum dextrate. It is under 
stood that the term “iron as used herein refers to both the 
ferric and ferrous forms of this element. 
As noted above, the activity promoting additive is one that 

improves the ingestion, digestion and residual action of mol 
luscicidal baits, and especially the efficacy of baits directly 
applied to water for the control of aquatic snails. In one 
embodiment the activity promoting additive is CaEDDS. 

Ethylenediamine disuccinic acid has the structure shown 
below: 

The structure includes two stereogenic centres and three 
possible Stereoisomers exist. An especially preferred configu 
ration is S.S. ethylenediamine disuccinic acid as this com 
pound is readily biodegradable. 

Compositions comprising ethylenediamine disuccinic acid 
and sodium salts thereof are very widely used particularly as 
chelating agents. 

In this specification, the abbreviation “EDDS is used to 
denote the structure shown above and said structure in which 
a number of the hydroxyl hydrogenatoms have been replaced 
i.e., “EDDS may also be used to refer to succinate salts in 
which 1, 2, 3 or 4 of the acid groups have been neutralised or 
partially neutralised. Derivatives of EDDS maintaining the 
ethylenediamine disuccinic skeleton or structure—for 
example functionalised EDDS-based compounds—are 
included in the scope of the invention. 
One commercially available material is trisodium ethyl 

enediamine disuccinate. It can be purchased as an aqueous 
solution comprising 30 wt % EDDS (expressed as free acid) 
or 37 wt % of trisodium EDDS (including the counterion). 

Ethylenediamine disuccinic acid is also commercially 
available in the form of a solid powder, which contains 65 wt 
% solid S.S EDDS as an acid, and water of crystallisation. 

In a preferred molluscicidal composition of the first aspect 
the activity promoting additive has at least 0.1 mole of cal 
cium ions per mole of ethylenediamine disuccinic acid, pref 
erably at least 0.2, preferably at least 0.3, preferably at least 
0.4, preferably at least 0.5, preferably at least 0.6, preferably 
at least 0.7, preferably at least 0.8, preferably at least 0.9, 
preferably at least 1, preferably at least 1.1, preferably at least 
1.2, preferably at least 1.3, preferably at least 1.4, preferably 
at least 1.5, preferably at least 1.6, preferably at least 1.7, 
preferably at least 1.8, preferably at least 1.9, moles of cal 
cium ions per mole of ethylenediamine disuccinic moieties. 

In the case of salts of calcium ions and EDDS anions there 
is preferably at least 1 mole of calcium ions per mole of 
ethylenediamine disuccinic acid, preferably at least 1.1, pref 
erably at least 1.2, preferably at least 1.3, preferably at least 
1.4, preferably at least 1.5, preferably at least 1.6, preferably 
at least 1.7, preferably at least 1.8, preferably at least 1.9, 
moles of calcium ions per mole of ethylenediamine disuc 
cinic moieties. 
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The presence of ions other than calcium in the activity 
promoting additive is not excluded. Such further ion species 
may include alkali metal ions, for example sodium or potas 
sium and other alkaline earth metal ions, for example mag 
nesium. 

In a preferred molluscicidal composition of the first aspect 
calcium ions are the only alkaline earth metal ions in the 
activity promoting additive. 

In a preferred molluscicidal composition of the first aspect 
calcium ions are the only metalions in the activity promoting 
additive. 

In a preferred embodiment the activity promoting additive 
comprises a calcium-containing salt of ethylenediamine dis 
luccinic acid. 

Preferably calcium is the only alkaline earth metal ion in 
the calcium-containing salt. 

Preferably calcium is the only metal ion in the calcium 
containing salt. 

In a preferred embodiment the activity promoting additive 
comprises the dicalcium salt of ethylenediamine disuccinic 
acid. 

In a preferred embodiment of the molluscicidal composi 
tion of composition of the first aspect the activity promoting 
additive comprises an admixture, preferably formed in the 
Solid phase, of a calcium compound and ethylenediamine 
disuccinic moieties. Suitably the activity promoting com 
pound may comprise an admixture, preferably formed in the 
Solid phase, of a calcium compound and ethylenediamine 
disuccinic acid. 

Specific examples of calcium compounds include calcium 
hydroxide, calcium carbonate, calcium oxide, calcium bicar 
bonate, calcium acetate, calcium chloride, calcium phos 
phate, calcium phosphate/sodium citrate mixture, sodium 
calcium phosphate, calcium pyrophosphate, calcium nitrate, 
calcium albuminate, calcium Sulphate, calcium Sulphide, cal 
cium choline citrate, calcium glycerol phosphate, calcium 
citrate, calcium fumarate, calcium gluconate, calcium lactate, 
calcium saccharate, calcium fructate, calcium dextrate, cal 
cium Succinate and calcium tartrate. 

Preferably the calcium compound is selected from calcium 
hydroxide and calcium carbonate. 
A reaction between a simple calcium salt and ethylenedi 

amine disuccinic moieties to form a salt is preferably carried 
out in the liquid phase, preferably in a solvent, for example 
water. For this purpose any of the above calcium salts which 
are sufficiently soluble in the solvent may be used. 

Admixture of a calcium salt and ethylenediamine disuc 
cinic moieties is preferably carried out in the solid phase prior 
to introduction to the molluscicide and other components of 
the composition, and the calcium salt and the compound 
which is the source of the EDDS anions are mixed together in 
a comminuted form (for example as powder or granules). Any 
calcium salt which has a blendable solid form at ambient 
temperature of 20°C. may be employed. Any source of EDDS 
anions which has a Suitable solid format ambient temperature 
of 20°C. may be employed. Suitable, and preferred, is eth 
ylenediamine disuccinic acid. 

Preferably the activity promoting additive comprises at 
least 50% S.S.-EDDS, preferably at least 70%, more pref 
erably at least 90%. In some preferred embodiments the salt 
consists essentially of an alkaline earth metal salt of SS 
EDDS. 
A preferred activity promoting additive CaEDDS is 

believed to attract molluscs because of their need to obtain 
calcium from the environment. In the chelated form, 
CaEDDS is highly soluble and readily absorbed and metabo 
lized by the molluscs. It is believed that molluscicidal com 
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6 
positions having calcium cations and EDDS anions are more 
readily sought out by the molluscs, are ingested in greater 
amounts and at a faster rate, and are effective over a longer 
period of time. 
The quick ingestion and/or digestion of the poisonous 

metal compounds results in rapid, irreversible destruction of 
the cellular integrity of the mollusc, which prevents the mol 
luscs continued feeding on plant material, eventually leading 
to death. 

Suitable carrier materials are those that are edible to mol 
luscs. Mollusc foods are an example of a preferred type of 
carrier material. Examples of suitable mollusc food carriers 
include wheat flour, wheat cereal, meadowfoam, agar, gela 
tin, oil cake, pet food wheat, soya, oats, corn, citrus mash, 
rice, fruits, fish by-products, Sugars, coated vegetable seeds, 
coated cereal seeds, casein, blood meal, bone meal, yeast, 
fats, beer products, and mixtures thereof. Examples of par 
ticularly useful mollusc foods include a bone meal wheat 
flour mixture having a ratio of bone meal to wheat flour in the 
range of 50:50 to 90:10 and one formed from wheat flour and 
Sugar at a ratio of wheat flour to Sugar in the range of about 
90:10 to 95:5. 

Other compounds, as noted above, may be added to the 
composition as formulation enhancing additives. Such com 
pounds include further chelating agents, preservatives oranti 
microbial agents, phagostimulants, waterproofing agents, 
taste altering additives, and pH-adjusting additives. 

Suitable chelating agents include, for example, aconitic 
acid, alanine diacetic acid (ADA), alkoyl ethylene diamine 
triacetic acids (e.g., lauroyl ethylene diamine triacetic acids 
(LED3A)), aminotri (methylene-phosphonic acid) (ATMP), 
asparticaciddiacetic acid (ASDA), asparticacidmonoacetic 
acid, diamino cyclohexane tetraacetic acid (CDTA), citra 
conic acid, citric acid, 1,2-diaminopropanetetraacetic acid 
(DPTA-OH), 1,3-diamino-2-propanoltetraacetic acid 
(DTPA), diethanolamine, diethanol glycine (DEG), diethyl 
enetriaminepentaacetic acid (DTPA), diglycolic acid, dipi 
colinic acid (DPA), ethanolaminediacetic acid, ethanoldigly 
cine (EDG), ethionine, ethylenediamine (EDA), 
ethylenediaminediglutaric acid (EDDG), ethylenediaminedi 
(hydroxyphenylacetic acid (EDDHA), ethylenediamine 
dipropionic acid (EDDP), ethylenediaminedisuccinate 
(EDDS), ethylenediaminemonosuccinic acid (EDMS), ethyl 
enediaminetetraacetic acid (EDTA), ethylene-bis(oxyethyl 
enenitrilo)tetraacetic acid (EGTA), gallic acid, glucoheptonic 
acid, glutamicaciddiacetic acid (GLDA), glutaric acid, glu 
conic acid, glyceryliminodiacetic acid, glycinamidedisuc 
cinic acid (GADS), glycoletherdiamine-tetraacetic acid 
(GEDTA), 2-hydroxyethyldiacetic acid, hydroxyethylenedi 
aminetriacetic acid (HEDTA), hydroxylethyldiphosphonic 
acid (HEDP), hydroxyiminodiacetic acid (HIDA), iminodi 
acetic acid (IDA), iminodisuccinic acid (IDS), hydroxyimi 
nodisuccinic acid (HIDS), itaconic acid, lauroyl ethylene 
diamine triacetic acids (LED3A), methylglycinediacetate 
(MGDA), methyliminodiacetic acid (MIDA), monoethanola 
mine, nitnilotriacetic acid (NTA), nitrilotripropionic acid 
(NPA), Saccharates, salicylic acid, serine-diacetic acid 
(SDA), Sorbic acid, Succinic acid, tartaric acid, tartronic acid, 
triethanolamine, triethylenetetraamine, and combinations 
thereof. Preferably, the chelating agent is an aminopolycar 
boxylic acid, an amine, an amide, a carboxylic acid, a phos 
phonic acid and combinations thereof. More preferably, the 
chelating agent is EDTA, HEDTA, HEDP. DTPA and com 
binations thereof. Other suitable chelating agents capable of 
complexing metal ions include, for example, amino acids, 
Such as aspartic acid, glutamic acid, and lysine, as well as 
proteins. Such as whey powder, casein, and albumen. Deriva 
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tives of the said chelating agents maintaining their skeleton or 
structure—for example functionalised compounds—are 
included in the scope of the definitions. 

Exemplary preservatives include Legend MKR), available 
from Rohm & Hass Company of Philadelphia, Pa., and 
CA-24, available from Dr. Lehmann and Co. of Memmingen/ 
Allgau, Germany. Preservatives such as these can normally be 
mixed with water to form a stock solution to be added to the 
formulation at a concentration in the range of about 10-750 
ppm. 

Phagostimulants can be added to the composition to attract 
molluscs and to induce molluscs to feed upon the composi 
tion. A variety of phagostimulants can be used, including 
Sugars, yeast products, and casein. Sugars, such as Sucrose, 
are among the more preferred phagostimulants. These addi 
tives are normally incorporated within the composition in a 
dry form. Typically, they can be added to the composition at 
about 1 to 2.5% by weight of the total composition. 

Waterproofing agents, which can also act as binders, can be 
added to the composition to improve the weatherability of the 
composition. These are typically water insoluble compounds 
Such as waxy materials and other hydrocarbons. Examples of 
Suitable waterproofing agents are paraffin wax, Stearate salts, 
beeswax, and similar compounds. One preferred wax com 
pound is PAROWAX(R), available from Conros Corp. of Scar 
borough, Ontario, Canada. Waterproofing agents can be 
incorporated into the composition in dry form, at about 5 to 
12% by weight of the total composition. 

It is also desirable to include within the composition taste 
altering compounds that render the composition unpalatable 
to animals, such as humans and pets. Exemplary composi 
tions include those having a bitter taste. One such compound 
is commercially available as BITREXR) from McFarlane 
Smith Ltd. of Edinburgh, Scotland. 

These compounds typically are added at a very low con 
centration. For example, a 0.1% BITREX solution can be 
added to the composition at about 1 to 2% by weight of the 
total composition. 

Useful pH-affecting additives include calcium carbonate, 
potassium carbonate, potassium hydroxide, ascorbic acid, 
tartaric acid, and citric acid. Such additives may be used at a 
concentration in the range of about 0.2 to 5.0% by wt., and 
they should be effective to adjust the pH to within a range of 
about 5 to 9. 
The molar ratio of the metal in the metal compound to the 

activity promoting additive may vary between very wide 
ranges. By way of guidance only, it is believed that said molar 
ratio may usefully be in the range of about 1:0.02 to 1:58. 
More preferably, said molar ratio may, in certain embodi 
ments, suitably be in the range of 1:0.3 to 1:12. Further, the 
metal in the simple metal compound may suitably be present 
at a concentration range of about 200 to 20,000 ppm (0.02 to 
2.0% by weight of the composition) while the activity pro 
moting additive may suitably be present at a concentration in 
the range of about 2,000 to 80,000 ppm (0.2 to 8.0% by 
weight of the composition). An exemplary concentration 
range in certain embodiments is about 0.1 to 1% by wt. of the 
composition for the metal and about 0.8 to 8.0% by wt. for the 
CaEDDS component. 
The composition may include, but is not limited to, the 

presence of the following molluscicides: iron phosphate, iron 
EDTA, iron HEDTA, iron EDDS, metaldehyde, methiocarb, 
carbaryl, isolan, mexcarbate, niclosamide, trifenmorph, car 
bofuran, anarcardic acid, and plant-derived saponins. Such 
compounds may be added to the composition at a concentra 
tion in the range of about 0.01 to 5.0%, preferably about 0.2 
to 5.0% by wt. 
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In yet another embodiment the composition may also 

include a fertilizer, such as virtually any plant fertilizer. Suit 
able fertilizers typically are granular and an example of one 
useful fertilizer is Ironite(R), available from Ironite Products 
Company of Scottsdale, Ariz. When present, fertilizers may 
be used at a concentration in the range of about 0.5 to 10.0% 
by weight of the composition. 
The composition of the invention typically is used in dry 

form and many of the constituent ingredients of the compo 
sition are included in dry form. However, it is often useful to 
include a sufficient amount of water within the composition to 
form a dough so that the ingredients can be more easily 
blended. Water is typically added at a concentration of about 
15 to 60% by weight of the total composition. Water, however, 
typically is driven off by heating and drying the molluscicidal 
bait before it is used. 
As noted above, the composition of the present invention is 

typically used in a dry, spreadable form Such as powders, 
granules, cubes, orpellets. The composition may be spread on 
or around areas infested by molluscs as well as in areas in 
which mollusc infestation is to be prevented. When used to 
combat aquatic molluscs the composition can simply be 
added to the environment inhabited by the molluscs. 
To prepare the composition, a Suitable amount of the mol 

luscicide and/or metal compound and the activity promoting 
additive can be blended in dry form, with a dry carrier mate 
rial. Thereafter, other dry ingredients (such as phagostimu 
lants and waterproofing agents) are blended and mixed with 
the bait. Next, suitable amounts of liquid additives (such as 
preservatives, taste altering additives and water) are added to 
the dry mixture to forma dough. The bait can be covered, such 
as with a plastic wrap, and heated. One preferred heating 
technique is by heating in a microwave oven for 30 seconds to 
10 minutes. After heating, the dough can be processed in a 
food grinder to obtain strands of the molluscicidal composi 
tion. This material is then dried, at elevated or ambient tem 
peratures, and it can be made into a desired form, such as 
powder, pellets or granules. 
One exemplary molluscicidal composition can be prepared 

as follows. First, a mollusicidal compound, for example iron 
phosphate, is dry blended into cereal flour (wheat) at between 
1000 to 20,000 ppm metal wit/wt. Dry CaEDDS, is then 
added to the flourona molar level to the amount of iron added. 
This level can vary in the range of a metal: CaEDDS molar 
ratio in the range of about 1:0.02 to 1:58 ratio. The CaEDDS 
is added to the mixture while continually stirring. Other 
ingredients can be added to the mixture, Such as, anti-micro 
bials (LegendR), waterproofing agents, and phagostimulants 
(e.g., sugar). Water soluble additives are dissolved in water 
and then the water is blended into the dry wheat/iron com 
pounds plus CaEDDS mixture. The dough is thoroughly 
mixed in a grinding device and extruded in the form of 
noodles. The resultant bait is dried at 40 degrees Celsius for 
24 hours before testing. 

Another exemplary molluscicidal composition can be pre 
pared as follows. 

a) using an appropriate machine for mixing dry powders, 
blend the flour, Sugar and mollusicide e.g. ferric sodium 
ethylenediamine tetraacetic acid thoroughly; 

b) add a vegetable oil to the powders and homogenize; 
c) add sufficient water (-30 kg per 1000 kg dry material), 

with constant mixing, to produce a damp mixture; 
d) feed the mixture into a pellet mill capable of producing 

granules approximately 2.0-3.2 mm in diameter (5/64-/8 
in.) and 3-6 mm long (/8-/4 in.); and 
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e) if necessary, dry the resulting granules at no more than 
60° C. for up to a few hours. Final moisture content 
should be similar to that of the starting dry materials, 
approximately 10-14%. 

The composition may also be formulated as a liquid, espe 
cially where the composition utilizes a molluscicidal metal 
complex of EDDS plus CaEDDS. In this embodiment, the 
CaEDDS could be added to an aqueous solution of ferric 
EDDS at a pH of about 10. By way of example, the compo 
sition added to the aquatic environment can be a concentrated 
formulation, with each of the metal complex of EDDs and 
CaEDDS components being presentata concentration in the 
range of about 2-6% by weight of applied composition. 

Further aspects of the invention, including methods and 
uses, are set forth in the accompanying claims. 

The following non-limiting examples serve to further illus 
trate the present invention. 

Preparation of Dicalcium EDDS 
Liquid Phase 
100.0 g of Enviomet C265 (ethylene diamine disuccinic 

acid, 65% active, 0.2 moles was slurried in 1 liter of deionised 
water and Ca(OH) (32.58 g) was added. The mixture was 
stirred for 17 hours before being filtered. The solution was 
concentrated and the product was allowed to crystallise out. 
The white crystalline product was collected by filtration and 
dried in vacuum oven at 40°C. overnight. The EDDS content 
was determined by HPLC to be 723.1 g, and the calcium 
content was determined by ICP to be 199g. Accordingly there 
were two moles of Ca" to one mole of EDDS anion and the 
compound formed is believed to be the salt, CaEDDS. 

Solid Phase 
75.0 g of Enviomet C265 (ethylene diamine disuccinic 

acid, 65% active) was blended with 25 g of CaCO. The 
admixture was stored for 24 hours at room temperature before 
added to other components of the composition. 

Example 1 

Three cage tests (SCHN 08/23, SCHN 08/24, SCHN 
08/30) were setup in the field. The cages with an area of 1 m 
were filled with 1001 of potting soil. The surface was leveled 
and slightly pressed to provide an even Surface, and two 
cabbage plants, each with five true leaves were planted in 
each cage. The plants were irrigated as needed. Two wooden 
boards (30x12.5 cm) were put in each cage as shelter for the 
slugs. Baits of the type noted in the table below were made the 
day prior to use. 

Iron-III 
phosphate Other ingredients 

A1 1.0% 3.5% Enviolet TM 2.5% Sugar and 
C265 balance of wheat 
EDDS Acid flour 

A2 1.0% 3.5% CaEDDS 2.5% Sugar and 
balance of wheat 
flour 

Slugs were collected from the field and 10 Arion lusitani 
cus were added to each cage at the same time as 5g of bait. 
The tubs were kept in a tunnel covered with shading material 
to avoid direct Sunlight during the assessment period. 

Data was collected at 4 and 8 days after the start of the 
bioassays. The mortality was calculated at the end of the trial. 
The results obtained are shown below in Tables 1, 2 and 3. 
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Results of SCHN 08/23 

TABLE 1 

Dead slugs at 4, 8 DAT and mortality at 8 DAT. 

4 8 Mortality 
DAT DAT (%) 

Control O O O 
A1 with 3.5% Enviomet TM 8.7 9.0 90 

C265; EDDS acid 
A2 with 3.5% Ca2EDDS 9.3 9.7 97 

*DAT = days after start of the bioassay 

Results of SCHN 08/24 

TABLE 2 

Dead slugs at 4, 8 DAT and mortality at 8 DAT. 

4 8 Mortality 
DAT DAT (%) 

Control O O O 
A1 with 3.5% 2.0 8.3 83 

Enviomet TM C265; 
EDDS acid 

A2 with 3.5% Ca2EDDS 1.7 9.7 97 

*DAT = days after start of the bioassay 

Results of SCHN 08/30 

TABLE 3 

Dead slugs at 4, 8 DAT and mortality at 8 DAT. 

4 8 Mortality 
DAT DAT (%) 

Control O O O 
A1 with 3.5% 5.7 8.7 87 

Enviomet TM C265; 
EDDS acid 

A2 with 3.5% Ca2EDDS 8.3 9.3 93 

*DAT = days after start of the bioassay 

Example 2 

A tub test (coded POMA 09/01) was set up with 5 repli 
cates per treatment of 5 Golden Apple Snails (GAS), Poma 
cea canaliculata. The tubs were filled with 1000 ml of tap 
water and stored at 22°C. The snails were added to the tubs 
with 2 g of bait. 

Baits of the type noted in the table below were made the day 
prior to use. 

Iron-III 
phosphate Other ingredients 

Bait without 
active, 
2.5% Sugar and 
balance of wheat 
flour 
2.5% Sugar and 
balance of wheat 
flour 
2.5% Sugar and 
balance of wheat 
flour 

A3 

(Control) 

A4 3.0% 6.0% Octaquest 
A65: EDDS acid 

AS 3.0% 
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The containers were closed with a lid with small holes for 
ventilation and placed on greenhouse benches in a full ran 
domized design. After two days, with the baits remaining in 
the tubs, the remaining water was replaced with 1000 ml fresh 
tap water, and at the same time a lettuce leaf disk (O-7.5 cm) 
was added to each tub. The bait that wasn't consumed by the 
Snails was weighed and the bait consumption per Snail was 
calculated. 
The dead Golden Apple Snails were counted 2, 6 and 9 

days after the treatment. The mortality was calculated at the 
end of the trial, and the results obtained are shown below in 
Table 4. 

Results of POMA 09/01 

TABLE 4 

Dead Golden Apple Snails at 4, 8 DAT and 
mortality at 8 DAT. 

days after 
treatinent Mortality 

2 6 9 (%) 

A3 O O O O 
Control 
A4 with 6% EnviometTM O.O O.2 0.4 8 

C265: EDDS acid 
AS with 4.7% CaFDDS O.O 4.6 4.6 92 

*DAT = Days After Treatment 

TABLE 5 

Bait Consumption 

Bait consumption 
mg, snail 

A4 with 6.0% EnviometTM 115.2 
C265: EDDS acid 

AS with 4.7% CaFDDS 2O2.8 

Example 3 

A tub test (coded POMA 09/05) was set up with 5 repli 
cates per treatment of 5 Golden Apple Snails (GAS), Poma 
cea canaliculata. The tubs were filled with 1000 ml of tap 
water and stored at 22°C. The snails were added to the tubs 
with 2 g of bait. 

Baits of the type noted in the table below were made the day 
prior to use. 

Iron-III 
phosphate Other ingredients 

Bait without 
active, 
2.5% sugar 
and balance 
of wheat 
flour 
2.5% sugar 
and balance 
of wheat 
flour 
2.5% sugar 
and balance 
of wheat 
flour 

A3 

(Control) 

3.5% Enviolet TM 
C265: EDDS acid 

A4 1.0% 

A2 1.0% 3.5% CaEDDS 
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The containers were closed with a lid with small holes for 

ventilation and placed on greenhouse benches in a full ran 
domized design. After two days the water with the left baits 
was replaced by 1000 ml fresh tab water and at the same time 
a lettuce leaf disk (O-7.5 cm) was added to each tub. 
The dead Golden Apple Snails were counted 2, 6 and 9 

days after the treatment. The mortality was calculated at the 
end of the trial. The results obtained are shown below in Table 
6. 

Results of POMA 09/05 

TABLE 6 

Dead Golden Apple Snails at 2, 4 DAT and 
mortality at 8 DAT. 

2 4 Mortality 

DAT DAT (%) 

A3 Control O O O 

A4 with 3.5% Enviomet TM 1.2 2.O 40 

C265; EDDS acid 
A2 with 3.5% Ca2EDDS 2.6 2.8 56 

*DAT = Days After Treatment 

Example 4 

A container test (coded JCT2-6) was set up with 2 repli 
cates per treatment of 5 Golden Apple Snails (GAS), Poma 
cea canaliculata. The containers were filled with 600 ml of 
tap water and stored at 23-24°C. The snails were added to the 
containers with 2 g of bait. 

Baits of the type noted in the table below were made prior 
tO use. 

Iron-III 
Code phosphate Other ingredients 

A6 3.0% 6.0% Enviolet TM C265 
EDDS acid 

2.5% Sugar, 
and balance 
of wheat 
flour 
2.5% Sugar, 
and balance 

A7 3.0% 5.8% CaEDDS 

of wheat 
flour 

The containers were closed with a lid with mesh for ven 
tilation and placed in a heated wooden box in a completely 
randomized design. After two days, the baits remaining in the 
containers were removed, the remaining water was replaced 
with 600 ml fresh tap water and two lettuce leaf disks (diam 
eter 5.0 cm) were added to each container. The water and the 
lettuce leaf discs were replaced at each of the subsequent 
aSSeSSmentS. 

The dead Golden Apple snails were counted 2, 4 and 6 days 
after treatment and mean % mortality was calculated. The 
results obtained are shown below in Table 7. 
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Results of JC2-6 

TABLE 7 

Mean 90 Mortality of Golden Apple Snails at 2, 4 and 6 DAT. 

days after treatment 

2 4 6 

Control O.O O.O O.O 
A6 with 6% EnviometTM 1O.O SO.O SO.O 

C265: EDDS acid 
A7 with 5.8% CaEDDS 2O.O 7O.O 70.O 

*DAT = Days After Treatment 

Example 5 

A tub test (coded POMA 09/03a) was set up with 5 repli 
cates per treatment of 5 Golden Apple Snails (GAS), Poma 
cea canaliculata. The tubs were filled with 1000 ml of tap 
water and stored at 22°C. The snails were added to the tubs 
with 2 g of bait. Baits of the type noted in the table below were 
made the day prior to use. 

Iron-III 
Phosphate Other ingredients 

A3 
(Control) 

Bait without 
active, 
2.5% Sugar 
and balance 
of wheat 
flour 
2.5% Sugar, 
and balance 
of wheat 
flour 
2.5% Sugar, 
and balance 
of wheat 
flour 

A6 3.0% 6.0% Enviomet TM C265; 
EDDS acid 

A8 3.0% 8.0% admixture (75% 
Enviomet TM C265 and 25% 
CaCO) 

The containers were closed with a lid with mesh for ven 
tilation and placed in a heated wooden box in a completely 
randomized design. After two days, the baits remaining in the 
containers were removed, the remaining water was replaced 
with 600 ml fresh tap water and two lettuce leaf disks (diam 
eter 5.0 cm) were added to each container. The water and the 
lettuce leaf discs were replaced at each of the subsequent 
aSSeSSmentS. 

The dead Golden Apple snails were counted 2, 6 and 9 days 
after treatment and mean % mortality was calculated. The 
results obtained are shown below in Table 8. 

Results of POMA 09/03a 

TABLE 8 

Dead Golden Apple Snail at 2, 6, 9 DAT and 
mortality at 9 DAT 

days after 
treatinent Mortality 

2 6 9 (%) 

A3 O O O O 
Control 
A6 with 6% EnviometTM 2.2 O.6 1.O 12 

C265: EDDS acid 
A8 with 8.0% Admixture 2.0 3.0 3.2 60 

*DAT = Days After Treatment 
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Example 6 

A tub test (coded POMA 09/03b) was set up with 5 repli 
cates per treatment of 5 Golden Apple Snails (GAS), Poma 
cea canaliculata. The tubs were filled with 1000 ml of tap 
water and stored at 22°C. The snails were added to the tubs 
with 2 g of bait. Baits of the type noted in the table below were 
made the day prior to use. 

Iron-III 
Phosphate Other ingredients 

A3 

(Control) 
Bait without 

active, 
2.5% sugar 
and balance 
of wheat 
flour 

A6 3.0% 6.0% EnviometTM C265; 
EDDS acid 

2.5% Sugar, 
and balance 
of wheat 
flour 

A8 3.0% 8.0% admixture (75% 
Enviomet TM C265 and 

25% CaCO) 

2.5% Sugar, 
and balance 
of wheat 
flour 

The containers were closed with a lid with mesh for ven 
tilation and placed in a heated wooden box in a completely 
randomized design. After two days, the baits remaining in the 
containers were removed, the remaining water was replaced 
with 600 ml fresh tap water and two lettuce leaf disks (diam 
eter 5.0 cm) were added to each container. The water and the 
lettuce leaf discs were replaced at each of the subsequent 
aSSeSSmentS. 

The feeding on the lettuce leaves was assessed 6 and 9 days 
after treatment and mean 96 feeding reduction was calculated 
dead. The results obtained are shown below in Table 9. 

Results of POMA 09/03b 

TABLE 9 

Feeding at 6.9 DAT and 90 feeding reduction at 9 DAT. 

days after Feeding 
treatinent reduction 

6 9 (%) 

A3 1OO 2OO O 
Control 
A6 with 6% EnviometTM 36 134 33 

C265: EDDS acid 
A8 with 8.0% O.O 64 68 

Admixture 

*DAT = Days After Treatment 

Having described the preferred embodiments of the inven 
tion, it will be apparent to one of ordinary skill in the art that 
other embodiments incorporating their concepts may be used. 
It is believed, therefore, that these embodiments should not be 
limited to disclosed embodiments but rather should be limited 
only by the spirit and scope of the appended claims. All 
publications and references cited herein are expressly incor 
porated herein by reference in their entirety. Unless otherwise 
noted, all percentages by weight are percent of the total com 
position. 
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The invention claimed is: 
1. A molluscicidal composition, comprising: 
a molluscicide; 
a molluscicidal activity promoting additive comprising a 

calcium-containing salt of ethylenediamine disuccinic 
acid, wherein the activity promoting additive has at least 
0.6 mole of calcium ions per mole of ethylenediamine 
disuccinic acid; and 

a carrier material edible to molluscs. 
2. The molluscicidal composition of claim 1, wherein the 

activity promoting additive has at least 1 mole of calcium ions 
per mole of ethylenediamine disuccinic acid. 

3. The molluscicidal composition of claim 1, wherein the 
activity promoting additive has at least 1.5 mole of calcium 
ions per mole of ethylenediamine disuccinic acid. 

4. The molluscicidal composition of claim 1, wherein cal 
cium ions are the only alkaline earth metalions in the activity 
promoting additive. 

5. The molluscicidal composition of claim 1, further com 
prising a metal compound selected from the group consisting 
of iron, copper, Zinc aluminum and mixtures thereof. 

6. The molluscicidal composition of claim 1, wherein the 
molluscicide is selected from the group consisting of iron 
phosphate, ironchelates selected from the group consisting of 
iron EDTA, iron EDDS, iron polyphosphonate, iron HEDTA, 
iron IDA, and iron DTPA metaldehyde, methiocarb, car 
baryl, isolan, mexcarbate, mercaptodimethur, niclosamide, 
trifenmorph, carbofuran, anarcardic acid, plant-derived 
saponins, and mixtures thereof. 

7. The molluscicidal composition of claim 1, further com 
prising a chelator selected from the group consisting of 
EDDS, EDTA, HEDTA, DTPA, IDA, HEDP, MGDA, 
GLDA, and derivatives thereof, and mixtures thereof. 

8. The molluscicidal composition of claim 1, wherein the 
pH is in the range from about 5 to about 9. 

9. The molluscicidal composition of claim 5, wherein a 
molar ratio of a metal in the metal compound to the activity 
promoting additive is in the range of about 1:0.02 to 1:58. 

10. The molluscicidal composition of claim 5, wherein the 
metal from the metal compound is present at a concentration 
in the composition in the range of about 200 to 20,000 ppm. 

11. The molluscicidal composition of claim 1, wherein the 
activity promoting additive is presentata concentration in the 
range of about 0.2 to 6.0 percent by wt. of the composition. 

12. The molluscicidal composition of claim 1, wherein the 
calcium-containing salt of ethylenediamine disuccinic acid 
comprises CaEDDS. 

13. The molluscicidal composition of claim 1, wherein the 
carrier material is a mollusc food selected from the group 
consisting of wheat flour, wheat cereal, meadowfoam, agar, 
gelatin, oil cake, pet food wheat, soya, oats, corn, citrus mash, 
rice, fruits, fish by-products, Sugars, coated vegetable seeds, 
coated cereal seeds, casein, blood meal, bone meal, yeast, 
fats, beer products, and mixtures thereof. 

14. The molluscicidal composition of claim 13, wherein 
the mollusc food is a bone meal wheat flour mixture having a 
ratio of bone meal to wheat flour in the range of 50:50 to 
90:10. 

15. The molluscicidal composition of claim 5, wherein the 
metal compound is selected from the group consisting of 
reduced elemental iron, iron proteins, iron salts, iron carbo 
hydrates, copper proteins, copper salts, copper carbohy 
drates, Zinc proteins, Zinc salts, Zinc carbohydrates, alumi 
num proteins, aluminum salts, aluminum carbohydrates, and 
mixtures thereof. 

16. The molluscicidal composition of claim 5, wherein the 
metal compound is selected from the group consisting of iron 
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16 
acetate, iron chloride, iron phosphate, iron phosphate/sodium 
citrate mixture, sodium iron phosphate, iron pyrophosphate, 
iron nitrate, iron ammonium sulfate, iron albuminate, iron 
Sulfate, iron Sulfide, iron choline citrate, iron glycerol phos 
phate, iron citrate, iron ammonium citrate, iron fumarate, iron 
gluconate, iron lactate, iron saccharate, iron fructate, iron 
dextrate, iron Succinate, iron tartrate, copper acetate, copper 
chloride, copper phosphate, copper pyrophosphate, copper 
nitrate, copper ammonium sulfate, copper albuminate, copper 
Sulfate, copper gluconate, copper lactate, copper saccharate, 
copper fructate, copper dextrate, Zinc acetate, Zinc chloride, 
Zinc phosphate, Zinc pyrophosphate, Zinc nitrate, Zinc ammo 
nium sulfate, Zinc albuminate, Zinc sulfate, Zinc gluconate, 
Zinc lactate, Zinc saccharate, Zinc fructate, Zinc dextrate, alu 
minum acetate, aluminum chloride, aluminum phosphate, 
aluminum pyrophosphate, aluminum nitrate, aluminum 
ammonium Sulfate, aluminum albuminate, aluminum sulfate, 
aluminum gluconate, aluminum lactate, aluminum saccha 
rate, aluminum fructate, and aluminum dextrate. 

17. The molluscicidal composition of claim 1, wherein the 
molluscicidal compound is selected from the group consist 
ing of ferric ethylene diamine disuccinic acid, ferrous ethyl 
ene diamine disuccinic acid, copper ethylene diamine disuc 
cinic acid, Zinc ethylene diamine disuccinic acid, aluminum 
ethylene diamine disuccinic acid, and mixtures thereof. 

18. The molluscicidal composition of claim 1, further com 
prising a co-active molluscicidal agent, wherein the co-active 
molluscicidal agent is selected from the group consisting of 
iron phosphate, iron EDTA, iron HEDTA, iron polyphospho 
nate, metaldehyde, methiocarb, carbaryl, isolan, mexcarbate, 
mercaptodimethur, niclosamide, trifenmorph, carbofuran, 
anarcardic acid, plant-derived saponins, and mixtures 
thereof. 

19. A method of controlling molluscs, comprising: 
applying a composition to control molluscs, the composi 

tion comprising: 
a molluscicide; 
a molluscicidal activity promoting additive comprising a 

calcium-containing salt of ethylenediamine disuc 
cinic acid, wherein the activity promoting additive 
has at least 0.6 mole of calcium ions per mole of 
ethylenediamine disuccinic acid; and 

a carrier material edible to molluscs. 
20. The method of claim 19, wherein the activity promot 

ing additive has at least 1 mole of calcium ions per mole of 
ethylenediamine disuccinic acid. 

21. The method of claim 19, wherein the activity promot 
ing additive has at least 1.5 mole of calcium ions per mole of 
ethylenediamine disuccinic acid. 

22. The method of claim 19, wherein calcium ions are the 
only alkaline earth metal ions in the activity promoting addi 
tive. 

23. The method of claim 19, wherein the composition 
further comprises a metal compound selected from the group 
consisting of iron, copper, Zinc aluminum and mixtures 
thereof. 

24. The method of claim 19, wherein the molluscicide is 
selected from the group consisting of iron phosphate, iron 
chelates selected from the group consisting of iron EDTA, 
iron EDDS, iron polyphosphonate, iron HEDTA, iron IDA, 
and iron DTPA, metaldehyde, methiocarb, carbaryl, isolan, 
mexcarbate, mercaptodimethur, niclosamide, trifenmorph, 
carbofuran, anarcardic acid, plant-derived saponins, and mix 
tures thereof. 

25. The method of claim 19, wherein the composition 
further comprises a chelator selected from the group consist 
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ing of EDDS, EDTA, HEDTA, DTPA, IDA, HEDP, MGDA, 
GLDA, and derivatives thereof, and mixtures thereof. 

26. The method of claim 23, wherein a molar ratio of a 
metal in the metal compound to the activity promoting addi 
tive is in the range of about 1:0.02 to 1:58. 

27. The method of claim 23, wherein the metal from the 
metal compound is present at a concentration in the compo 
sition in the range of about 200 to 20,000 ppm. 

28. The method of claim 19, wherein the activity promot 
ing additive is present at a concentration in the range of about 
0.2 to 6.0 percent by wt. of the composition. 

29. The method of claim 19, wherein the calcium-contain 
ing salt of ethylenediamine disuccinic acid comprises 
CaEDDS. 

30. The method of claim 23, wherein the metal compound 
is selected from the group consisting of reduced elemental 
iron, iron proteins, iron salts, iron carbohydrates, copper pro 
teins, copper salts, copper carbohydrates, Zinc proteins, Zinc 
salts, Zinc carbohydrates, aluminum proteins, aluminum 
salts, aluminum carbohydrates, and mixtures thereof. 

31. The method of claim 23, wherein the metal compound 
is selected from the group consisting of iron acetate, iron 
chloride, iron phosphate, iron phosphate/sodium citrate mix 
ture, sodium iron phosphate, iron pyrophosphate, iron nitrate, 
iron ammonium sulfate, iron albuminate, iron sulfate, iron 
sulfide, iron choline citrate, iron glycerol phosphate, iron 
citrate, iron ammonium citrate, iron fumarate, iron gluconate. 
iron lactate, iron saccharate, iron fructate, iron dextrate, iron 
Succinate, iron tartrate, copper acetate, copper chloride, cop 
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per phosphate, copper pyrophosphate, copper nitrate, copper 
ammonium sulfate, copper albuminate, copper sulfate, cop 
per gluconate, copper lactate, copper saccharate, copper fruc 
tate, copper dextrate, zinc acetate, Zinc chloride, zinc phos 
phate, Zinc pyrophosphate, zinc nitrate, zinc ammonium 
Sulfate, Zinc albuminate, Zinc sulfate, zinc gluconate, zinc 
lactate, Zinc saccharate, Zinc fructate, zinc dextrate, alumi 
num acetate, aluminum chloride, aluminum phosphate, alu 
minum pyrophosphate, aluminum nitrate, aluminum ammo 
nium sulfate, aluminum albuminate, aluminum sulfate, 
aluminum gluconate, aluminum lactate, aluminum saccha 
rate, aluminum fructate, and aluminum dextrate. 

32. The method of claim 19, wherein the molluscicidal 
compound is selected from the group consisting of ferric 
ethylene diamine disuccinic acid, ferrous ethylene diamine 
disuccinic acid, copper ethylene diamine disuccinic acid, zinc 
ethylene diamine disuccinic acid, aluminum ethylene 
diamine disuccinic acid, and mixtures thereof. 

33. The method of claim 19, wherein the composition 
further comprises a co-active molluscicidal agent, and 
wherein the co-active molluscicidal agent is selected from the 
group consisting of iron phosphate, iron EDTA, iron HEDTA, 
iron polyphosphonate, metaldehyde, methiocarb, carbaryl, 
isolan, mexcarbate, mercaptodimethur, niclosamide, trifen 
morph, carbofuran, anarcardic acid, plant-derived saponins, 
and mixtures thereof. 

34. The method of claim 19, wherein the molluscs are 
aquatic molluscs. 


